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(57) Abstract 

A plasma is generated from fluorocarbon-containing gas introduced 
into a process chamber of an etching device to etch a Si0 2 layer deposited 
on a wafer. The contents of etchant and by-products in the plasma are 
measured by infrared laser absorption analysis. The measured contents are 
compared with predetermined contents of the etchant and by-products 
corresponding to an increase in aspect ratio of contact holes. The amount of 
0 2 to be added is adjusted so that the measured contents may agree with the 
predetermined contents. The amount of 0 2 added to the process gas is 
continuously increased with the increase in the aspect ratio. Contact holes 
can be formed in the Si0 2 layer without damage to the photoresist layer 
while preventing etch stops. 
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(54)Title: METHOD OF PLASMA PROCESSING 



(57) Abstract 

A plasma is generated from fluorocarbon-containing gas introduced 
into a process chamber of an etching device to etch a Si0 2 layer deposited 
on a wafer. The contents of etchant and by-products in the plasma are 
measured by infrared laser absorption analysis. The measured contents are 
compared with predetermined contents of the etchant and by-products 
corresponding to an increase in aspect ratio of contact holes. The amount of 
0 2 to be added is adjusted so that the measured contents may agree with the 
predetermined contents. The amount of O? added to the process gas is 
continuously increased with the increase in the aspect ratio. Contact holes 
can be formed in the SiO : layer without damage to the photoresist layer 
while preventing etch stops. 
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(54; ION BEAM PROCESSOR 
ill/ 5-267229 (A) 143) 15.10.1993 (19) JP 

(21) Appl. No. 4-63478 (22) 19.3.1992 

iTl) KAWASAKI STEEL CORP (72) TAKEHIRO MURAKAMI* I 
(51 j Int. CP. H01L21 302,H01J27 16,H01J37 08 



PURPOSE: To enable vertical incidence of ion beams into a workpiece and high- 
anisotropy etching for example. 

CONSTITUTION: A dome-shaped ion extraction electrode 14 is arranged between 
a plasma chamber 10 and a treatment chamber 12 so that a converged ion 
beam may be incident into a workpiece S located on a mount 16. An ion mea- 
surement instrument 18 is moved up and down by a movement device 20 along 
with the mount 16 to specify position W where an ion beam vertical incident 
into the mount by the ion measurement instrument becomes maximum. Installing 
workpiece S at the position causes a parallel ion beam formed by constriction 
of an ion beam to be incident into the surface of a workpiece, thereby making 
an ion beam incident vertically into the surface of a workpiece. 
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(54) DRVETCHING SYSTEM 

(11) 5-267230 (A) (43) 15.10.1993 (19) JP 

(21) Appl. No. 4-65744 (22) 24.3.1992 

(71) HITACHI LTD (72) KOSEI KUMIH ASHI(2) 

(51) Int. CI 5 . H01L21 302 



PURPOSE: To improve dimensional precision of etching by designing the shape 
of a vacuum treatment chamber so that a vertical line from the wall face of 
the vacuum chamber may not cross the surface of a sample. 

CONSTITUTION: The size of a sample counter face which determines the width 
of a vacuum treatment chamber 1 is so designed that the range of a 45° depth 
angle from a wafer 6 is as the whole a sample counter face. The side face 
of the vacuum treatment chamber 1 is inclined at 45°. Since a vertical line 
from the side wall is so designed as not to cross the wafer 6, the reflection 
direction of reaction products is prevented from being the sample direction, 
and reaction products from reflecting on the sample front face many times. 




As a result, reaction products return to the wafer 6 to cause deposition, but 
no thickening of patterns or no foreign matters. Thus, high-precision etching 
can be conducted. 



(54) SYSTEM FOR DRYETCHING DOPED WITH LOCAL TRACE GAS 

(11) 5-267231 (A) (43) 15.10.1993 (19) JP 

(21) Appl. No. 4-65745 (22) 24.3.1992 

(71) HITACHI LTD (72) NAOYUKI KOTO(3) 

(51) Int. CP. H01L21/302,C23F4 00 



PURPOSE: To conduct vertical and high-sensitivity etching and to prevent adverse 
influences of gas doping such as contamination by enhancing controllability 
of trace gas doping in etching. 

CONSTITUTION: A system provided with a doping gas introduction port 3 at 
a position within 1/2 of a mean free path from a wafer 10 in addition to an 
etching gas introduction port 2 and adjusting the time of gas residence in the 
treatment chamber at 100msec or less. And, this system is used to conduct 
etching by doping with an etching gas of 500sccm or more and a doping gas 
of 1 20 or less of the etching gas or lOsccm under a 1-lOmTorr gas pressure. 
This process enables the adsorption quantity of side wall passivation film- 
and etching radicals to be controlled at the level of several-atomic layer, thereby 
conducting vertical etching. 




PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule "0} 



Applicant's or agent's fiic reference 
PCT99006TEL 


^-T-i^v SeeNotiticationot rransmittaloflnternational Preliminary 

rUR H RTHLK ACTION T . T » , r nr^T mr - , lw 

Examination Report {Form PCI IPEA416) 


Internationa! application No. 

PCT JP99 / 07I 76 


International filing date {day month year) 
21 December 1999(21.12.99) 


Priorit} date [day month year) 

28 December 1998 (28.12.98) 



International Patent Classification (IPC) or national classification and IPC 



H01L 21 3065 




Applicant 



TOKYO ELECTRON YAMANASHI LIMITED 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, includine this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which hi 
' ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority ( 



ave 
see 



Rule 70.16 and Section 607 of the Administrative Instructions under the PCT) 
These annexes consist of a total of sheets. 



RECEIVED 



I 


□ 


II 


□ 


III 


□ 


IV 


□ 


V 


□ 


VI 


□ 


VII 


□ 


VIII 


□ 



SEP 1 4 2001 

TC 1 700 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unit> of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability ; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 

l I May 2000 (l l .05.00) 


Date of completion of this report 

05 February 2001 (05.02.2001) 


Name and mailing address of the I PEA JP 
Facsimile No 


Authorized officer 
Telephone No 



Form PCT IPEA 409 <co\er sheetMJuK 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No 

PCT JP99 07176 



Basis of the report 



I With regard to the elements of the international application 
the international application as original!) tiled 

the description 
pages 
pages 
pages 



□ 



. as onizinalh filed 



filed with the demand 



. filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as original 1\ filed 

. as amended (together with am statement under Article 19 

. filed with the demand 



. filed with the letter of 



□ 



the draw ings: 

pages 

pages 

Pages 



. as originally filed 



filed with the demand 



. filed w ith the letter of 



| | the sequence listing part of the description: 
pages 
pages 
pages 



, as originally filed 



filed with the demand 



. filed with the letter of 



2. With regard to the language, all the elements marked abo\e were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language which is: 

1 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)}. 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination w as carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequentK to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments ha\e resulted in the cancellation of: 



1 1 the description, paces 

the claims. Nos. 
1 1 the draw ings. sheets fig 



_ I I This report has been established as if (some of) the amendments had not been made, since the> have been considered to go 
be>ond the disclosure as filed, as indicated in the Supplemental Box (Rule 7 0.2(c)) ** 

* Replacement sheets which have been f u*-nished to the receiving Office in response to an invitation under Article 1 4 are referred to 
m this report as originalh filed and are not annexed to this report since thex do not contain amendments ' Rule ~0 J 6 
and ~0 1 "/ 

** Any replacement sheet containing such amendments must be referred to under item ! and annexed to this report 



f orm PCT IPEA 409 (Box Ii (July 1998> 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


Internationa; application NV 

PCT 07176 


V. Reasoned statement under Article 35(2) with regard to novett>, 
citations and explanations supporting such statement 


inventive step or industrial applicability 




1 Statement 










No\ek\ (N) 


Claims 


1-6.8.9.1 




YES 




Claims 


-7.10-1 


6 


NO 


In\ enti\ c step ( IS ) 


Claims 


3.9 




YES 




Claims 


1.2.4-8.10-22 


NO 


Industrial applicability ( I A ) 


Claims 


1-22 




YES 




Claims 






NO 



2 Citations and explanations 



REGARDING THE SUBJECT MATTER OF CLAIMS 7. 10-16 

Document 1 [JP. 09- 1 8 1 1 72. A (MITSUBISHI ELECTRIC CORPORATION)] cited in the ISR describes silicon 
oxide film etching using fluorocarbons. and describes the point about varying the etching rate or halting etching by 
adjusting the amount of additional oxygen during etching. The subject matter of claims 7 and 10-16 appears to be 
essentially identical to what is disclosed in document 1. Furthermore, the documents listed under (*) below also 
disclose art for increasing or decreasing the amount of oxygen added during etching. 

REGARDING THE SUBJECT MATTER OF CLAIMS 1,2, 4-6. 8 

Document 2 [JP, 05-267231, A (HITACHI, LTD.)] cited in the ISR discloses supplying additional gas divided 
between addition time and non-addition time in a pulse-like manner. Intermittently adding oxygen in order to 
regulate fine etching when adding oxygen to fluorocarbons as described in document 1 is within the ordinary 
designing ability expected of a person skilled in the art, so the subject matter of claims 1, 2. 4-6, and 8 appears to be 
easy to conceive based on the discloses of document 1 and 2. 

REGARDING THE SUBJECT MATTER OF CLAIMS 17-22 

Document 3 [JP, 09-129611. A (TOKYO ELECTRON LTD.)] and document 4 [US, 5919332, A (TOKYO 
ELECTRON LTD.)] cited in the ISR describe a reactive etching device that applies 27.12 MHz high frequency to an 
upper electrode and 800 kHz high frequency to a lower electrode respectively. In light of document 1 and document 
2. applying the method described in document 1 to the reactive etching device described in document 3 in order to 
reduce substrate damage is within the ordinary designing ability expected of a person skilled in the art. 

REGARDING THE SUBJECT MATTER OF CLAIMS 3, 9 

None of the documents cited in the ISR describes the point about the oxygen addition time being shorter than the 
oxygen non-addition time or the point about the oxygen addition amount increase time being shorter than its 
decrease time, and this point does not appear to be easy for a person skilled in the art to conceive, even in 
combination with the inventions described in the aforesaid documents. 
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